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"Improvements in or relating to a dispenser for liquid and 
a container for use with the dispenser" 



THIS INVENTION relates to a dispenser for use with liquid 
and a container for use with such a dispenser. 

In this Specification the term "liquid" is used to 
mean a flowable material which may have a low viscosity or 
which may have a high viscosity, indeed the viscosity may 
be extremely high so the liquid may be in the form of a 
paste or an extremely viscous component for a resin. 

There are various industrial situations in which 
chemical liquids, having viscosities within a wide range, 
are required to be stored, transported and subsequently be 
made available for use from drums and packages. If the 
liquids are supplied in drums, a device is required to 
transfer the liquid from the drum to the point at which the 
liquid is to be used, such as a pump or the like, if the 
liquid is supplied in a package, such as a cartridge, it is 
often appropriate to use a hand-operated gun to dispense 
the liquid from the cartridge, such as a so-called 
caulking" gun. 



it 



In many cases, after the liquid has been withdrawn 
from a drum or cartridge, by utilising a pump or a 
"caulking" gun the drum or cartridge may contain a residue 
of the liquid initially present. This may present a 
cleaning and/or disposal problem, particularly if the 
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liquid is one which tends to pollute the environment or 
which is toxic. It has been proposed, in connection with 
drums, to use a removable liner, but even if such a 
removable liner is used the liner itself presents a further 
disposal or cleaning problem. 

Whilst drums are often re-used, because of the cost 
of manufacturing such drums, and the fact that they are 
used in an industrial environment making it possible to 
return the drums to the original supplier for re-use, 
cartridges, such as used with "caulking" guns are almost 
invariably discarded after use. This again presents 
disposal problems. Whilst it may be possible to re-fill 
some cartridges, it is often the case that the liquid 
contained within the cartridges is such that when it is 
exposed to the atmosphere a chemical reaction occurs, and 
this makes it impracticable to seek to re-fill the 
cartridge. 

It is among the objects of the invention to provide 
a dispenser incorporating a re-usable container, and a re- 
usable container for such a dispenser. 

According to one aspect of this invention there is 
provided a dispenser for a liquid comprising a pump having 
an inlet and an outlet, the inlet being connected to a 
container which contains the liquid, the pump being 
arranged to draw the liquid from the container and to 
dispense the liquid under pressure from the outlet of the 
pump, the container being readily detachable from the pump, 
wherein the container is a flexible collapsible container 
adapted to collapse progressively as liquid is dispensed 
therefrom by the pump. 
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Preferably said container has side walls of 
bellows-like or concertina-like construction, the side 
walls thus being a corrugated, flexible peripheral wall. 

Conveniently the said pump comprises a piston 
reciprocable in a cylindrical bore in which it is of a 
close sliding fit, a discharge outlet at one end of said 
bore having a one-way valve associated therewith to allow 
discharge of liquid from said cylindrical bore via said 
outlet but to prevent the passage of liquid from said 
outlet to said cylindrical bore, said inlet for liquid 
communicating with said cylindrical bore via an opening in 
a side wall of said bore at a location spaced from said 
outlet, whereby liquid may be forced from said bore out of 
said outlet by said cylindrical rod during a dispensing 
stroke in which the rod is moved along said bore towards 
said outlet whilst the periphery of said rod closes off 
said opening and whereby during a recovery stroke, in which 
said rod is moved in the opposite direction, a vacuum is 
created in said cylindrical bore between said outlet and 
the adjacent end of the rod until the rod uncovers said 
opening, allowing liquid from said container to pass under 
externally applied pressure into said cylinder. 

This piston may be in the form of a cylindrical rod 
or may be in the form of a piston head driven by a rod. 

According to another aspect of this invention there 
is provided a flexible collapsible container for a 
dispenser accordingf to Claim l, the container comprising 
a neck portion adapted to be releasably connected to the 
pump and flexible side walls adapted to collapse when 
liquid is withdrawn from the container. 
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Preferably the side walls of the container are of 
bellows-like or concertina-like construction, the container 
thus presenting a corrugated, flexible side wall. 

This invention also covers such a container 
containing liquid and having a detachable sealing closure 
which seals the container. 

In accordance with a further aspect this invention 
provides a flexible collapsible re-usable container, 
containing a quantity of liquid sensitive to air exposure, 
the liquid being sealingly contained in the container with 
the exclusion of air, the container having a detachable 
sealing closure, the container being formed of a flexible 
material so that the container is adapted to collapse 
progressively as liquid is pumped out of the container, the 
container being adapted to be re-filled with liquid for re- 
use. 

In preferred embodiments of the invention, a re- 
usable container for f lowable products comprises a sealable 
and collapsible plastic bottle-type package or container of 
bellows-like configuration produced by a moulding process 
such as blow moulding or injection moulding or by 
fabrication, with the material of construction being 
suitable for chemical containment and preferably of 
recyclable or biodegradable form. The volume of the 
package or container can readily be increased or decreased 
through the action of the bellows. An internally facing 
integral plunger may be formed at one end of the container 
to occupy the space defined within the collapsed corrugated 
wall of the container as the container is collapsed. The 
expansion or compression of the container may be through 
pressure or vacuum exerted on the container inside or 
outside with or without contents. The container in the 
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preferred embodiments can be sealingly connected, in a 
readily detachable manner, with an inlet portion of a 
transfer or metering pump or pressurised container for the 
purpose of filling the container and can likewise be 
detachably connected, sealingly, to a transfer or metering 
pump in order to transfer, meter or dispense the contents. 
Such containers may be made in various sizes, and may, for 
example, have capacities, when filled, ranging from 
55 gallons or more to l/10th gallon or less. The 
containers may be used with various forms of dispensing or 
metering apparatus from hand-held and portable devices to 
stationary, metering or dispensing installations. 

In preferred embodiments the containers are 
intended to be re-used, the end user re-sealing such 
containers after emptying them and returning the empty 
containers for refilling, preferably and advantageously, in 
a collapsed and reduced volume state. m this way the 
consumption of natural resources, energy expenditure and 
pollution involved in the manufacture of such containers is 
reduced, as is the problem of disposing of empty 
containers . 

An embodiment of the invention is described below 
by way of example with reference to the accompanying 
drawings in which 

FIGURE l is a perspective view showing a dispensing 
apparatus embodying the invention, 

FIGURE 2 is a view in longitudinal section of the 
apparatus of Figure 1, 



FIGURE 3 is a schematic detailed view of a variant, 
showing a collapsible container in expanded condition, 
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FIGURE 4 is a view corresponding to Figure 3 but: 
showing the container in a collapsed condition, and 

FIGURE 5 is a view in axial section of an 
alternative form of container. 

The apparatus of Figure 1 is intended to meter, in 
a predetermined proportion, respective interactive fluid 
components of a two-part synthetic resin (e.g. of an epoxy 
adhesive or filler) to a common outlet 8, to which, in use, 
is fixed a static mixing nozzle (not shown) adapted to mix 
said components thoroughly together and discharge the 
mixture to the location where it will harden or set. 

Referring to Figures l and 2, the apparatus 
comprises a metal body 10 in which is formed, for each 
resin component, a respective cylindrical bore 12 in which 
a respective piston 14 is sealingly slidable. The 
piston 14 takes the form of an elongate cylindrical rod 
which, at its rear end (not shown) is connected with an 
actuating mechanism whereby the piston 14 may be 
reciprocated longitudinally in the cylinder 12 , for example 
by manual operation of a trigger (not shown) . At its 
forward end, each bore 12 is closed by a respective end 
wall 16 having a central outlet port 17 leading, via a 
respective one way valve, (check valve) 18 to a discharge 
passage 20. At a position spaced substantially rearwardly 
from the end wall 16 a respective inlet port 22 opens into 
the cylindrical wall of the respective bore 12. Each 
port 22 communicates with the interior of a respective 
collapsible container 28, via a mouth or neck of the 
container which is sealingly attached to a respective 
mounting formation indicated generally at 25, on the 
exterior of the body 10. Each container 28, as shown in 
axial section in Figure 2, has the general form of a 
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generally cylindrical bottle or jar, mounted in an inverted 
position on top of the body 10 so that its "base" is 
uppermost and its mouth or neck lowermost to engage the 
mounting formation 25. The container 28, as shown in 
Figure 2, has the overall form of a cylindrical plastics 
drum which is provided with peripheral corrugations 30 
facilitating axial collapse and expansion of the container 
by folding or unfolding of the corrugations after the 
fashion of a concertina or a bellows. The containers 28 
are readily detachable secured to the body io in any 
convenient manner. For example, each container may have a 
screw threaded neck screwed onto or into a corresponding 
screw threaded part of the formation 25 or may be arranged 
to be a sealing push-fit on or in the formation 25 with 
releasable retaining means being provided on the body for 
engaging with a flange formed around the next of the 
container. 



It will be appreciated that when a container 28 is 
in a collapsed conditio, (Figure 4) the individual 
corrugations take the form of substantially annular plates 
stacked on one another, which thereby define together a 
cylindrical shell of finite thickness corresponding to the 
radial extent of such annular plates. Furthermore, due to 
the finite thickness of the plastics material forming the 
container, and the consequent finite axial length of the 
container in a collapsed condition, there is a cylindrical 
space of appreciable axial length defined within said 
corrugations in said collapsed condition, which, in the 
absence of any remedial feature, would be a "dead space" 
which would retain a significant quantity of the flowable 
substance, even when the container was completely 
collapsed. 
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In order to eliminate this "dead space", the 
mounting formation includes a cylindrical projection or 
boss 26 , which fits snugly within the collapsed container, 
as shown in Figure 3 f to occupy this "dead space". Thus, 
as the container collapses, the boss 26 serves to displace 
from the region within the corrugations, the major part of 
any fluid product. As an alternative to the provision of 
such a cylindrical projection and boss, or in addition 
thereto, a central projection 27 into the container may be 
formed in the base of the inverted container as illustrated 
in Figure 5 • 

In operation of the apparatus illustrated, each 
piston 14 is moved simultaneously forwardly, for example by 
an actuating mechanism common to both pistons, from the 
position shown in Figure 2 towards the respective end 
wall 16 so that, once each piston 14 has advanced 
sufficiently to close off, from the respective cylinder 12, 
the respective port 22, the fluid within the respective 
cylinder 12 is expelled, via the respective port 17 and 
one-way valve 18, to the respective discharge passage 20. 
When the pistons 14 have reached the limit of their forward 
strokes, at which the forward ends of the pistons are 
closely adjacent the respective end walls 16, the 
pistons 14 are forcibly retracted creating, since the one- 
way vales 18 are now closed, a vacuum within each 
cylinder 12, until the forward ends of the pistons 14 
disclose the ports 22 whereupon, by reason of the 
atmospheric pressure acting upon the containers 28, a 
further charge of the fluid is caused to flow from within 
each container 28 into the respective bore 12 to eliminate 
the vacuum, thereby placing a fresh charge of the fluid 
within the respective cylinder 12 in preparation for the 
next forward stroke of the pistons 14. In this way, a 
predetermined quantity of the respective fluid is dispensed 
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to each passage 20 at each stroke of the pistons, whilst 
the fluids within the cylinders 28 and the cylinders 12 are 
kept out of contact with the air. During repeated strokes 
of the pistons 14, the containers 28 progressively 
collapse, i.e. diminish in axial length as the 
corrugations 30 become more closely folded, until the 
position shown in Figure 4 is reached. in the embodiment 
illustrated, the discharge passages 20 from the two 
cylinders 12 unite downstream of the valves 18 in the 
common outlet 9. 

The containers 28 are preferably supplied, in the 
filled condition, with removable and replaceable sealing 
caps or closures fitted over the necks and mouths thereof, 
the intention being that, when a container is fully 
emptied, it will be quickly detached from the mounting 
formation 25 on the body 10, the closure cap guickly 
reapplied to exclude air from within the container and 
minimise air-curing or degradation of the residue of 
product within the container and the container is returned 
to the manufacturer in this condition, for re-filling, 
after a cleaning step, if necessary. 

Whilst the invention has been described with 
reference to an embodiment in which the walls of the 
container are of bellows-like or concertina-like 
construction, it is to be appreciated that the invention is 
not restricted to containers as having this particular 
form. Indeed, the invention may embody a container in the 
form of a totally flexible bag. such a totally flexible 
bag may, for sake of ease of handling, be retained within 
a rigid outer housing, so that the bag collapses within the 
housing as liquid is withdrawn from the bag, and the bag 
can then subsequently be re-filled for re-use. 



WO 92/20460 



PCT/GB92/00813 



-10- 

CLAIMS : 



1. A dispenser for a liquid comprising a pump having 

an inlet and an outlet, the inlet being connected to a 
container which contains the liquid, the pump being 
arranged to draw the liquid from the container and to 
dispense the liquid under pressure from the outlet of the 
pump, the container being readily detachable from the pump, 
wherein the container is a flexible collapsible container 
adapted to collapse progressively as liquid is dispensed 
therefrom by the pump. 

2. A dispenser according to Claim 1 wherein said 
container has side walls of bellows-like or concertina- like 
construction, the side walls thus being a corrugated, 
flexible peripheral wall. 

3. A dispenser according to Claim 1 or Claim 2 wherein 
the said pump comprises a piston reciprocable in a 
cylindrical bore in which it is of a close sliding fit, a 
discharge outlet at one end of said bore having a one-way 
valve associated therewith to allow discharge of liquid 
from said cylindrical bore via said outlet but to prevent 
the passage of liquid from said outlet to said cylindrical 
bore, said inlet for liquid communicating with said 
cylindrical bore via an opening in a side wall of said bore 
at a location spaced from said outlet, whereby liquid may 
be forced from said bore out of said outlet by said 
cylindrical rod during a dispensing stroke in which the rod 
is moved along said bore towards said outlet whilst the 
periphery of said rod closes off said opening and whereby 
during a recovery stroke, in which said rod is moved in the 
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opposite direction, a vacuum is created in said cylindrical 
bore between said outlet and the adjacent end of the rod 
until the rod uncovers said opening, allowing liquid from 
said container to pass under externally applied pressure 
into said cylinder. 



4. A dispenser according to Claim 3 wherein the piston 
is in the form of a cylindrical rod. 

5. A dispenser according to Claim 3 wherein the piston 
is in the form of a piston head driven by a rod. 

6. A flexible collapsible container for a dispenser 
according to Claim l, the container comprising a neck 
portion adapted to be releasably connected to the pump and 
flexible side walls adapted to collapse when liquid is 
withdrawn from the container. 



7. A container according to Claim 6 wherein the side 

walls of the container are of bellows-like or concertina- 
like construction, the container thus presenting a 
corrugated, flexible side wall. 



8.. A container according to Claim 6 or 7, containing 

liquid and having a detachable sealing closure which seals 
the container. 



9. A flexible collapsible re-usable container, 

containing a quantity of liquid sensitive to air exposure, 
the liquid being sealingly contained in the container with 
the exclusion of air, the container having a detachable 
sealing closure, the container being formed of a flexible 
material so that the container is adapted to collapse 
progressively as liquid is pumped out of the container, the 
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container being adapted to be re-filled with liquid for re- 
use. 

10. A dispenser for liquid substantially as 
hereinbefore described with reference to and as shown in 
the accompanying drawings. 

11. A collapsible container substantially as 
hereinbefore described with reference to and as shown in 
the accompanying drawings. 

12. Any novel feature or combination of features 
described herein. 
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